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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-16 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Claims, No.: 



1-38 



as originally filed 



Drawings, sheets: 



1/4-4/4 



as originally filed 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
K claims Nos. 31-35. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 



the description, claims or drawings (indicate particular elements belovrf or said claims Nos. 31-35 are so 
unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 
□ restricted the claims. 



because: 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/0 1050 



□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. G9 This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

H not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

El all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (IA) Yes: 

No: 

2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1 . Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



Claims 1-27,30,36-38 

Claims 28,29 

Claims 

Claims 1-27,30,36-38 

Claims 1-30,36-38 
Claims 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Reference is made to the following documents, previously cited in the International 
Search Report: 

D1: GB-A-2 315 131 (CAMBRIDGE IMAGING) 12 January 1998 

D2: DE-A-97 25 050 (FRAUNHOFER-GESELLSCHAFT) 1 7 December 1 998 

D3: US-A-5 053 61 9 (ARIMOTO) 1 October 1 991 

D4: WO-A-97 391 51 (AFFYMETRIX) 23 October 1 997 

D5: BURKHARDT M. et al.: Illuminator design for printing of regular contact patterns' 
MICROELECTRONIC ENGINEERING., vol. 41-42, 1998, pages 91-95, XP004111724 
ELSEVIER PUBLISHERS BV., AMSTERDAM., NL ISSN: 0167-9317 

D6: DE-U-298 1 0 554 (KRAUSER) 29 October 1 998 

D7: WO-A-00 31518 (CAMBRIDGE RESEARCH AND INSTRUMENTATION) 2 June 2000 
D8: EP-A-0 947 249 (CORNING) 6 October 1999 



Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

The independent claim 31 (with dependent claims 32-35) is rendered unclear (Article 
6 PCT) by the attempt to define the respective subject-matter by reference to 
features relating to the use of the claimed apparatus, i.e. by specifying the 
relationship of the claimed apparatus to a second entity which is apparently not part 
thereof ("...the location of each diffractive optical element being adjustable with 
respect to said sample presentation means...") - in this respect, see the PCT 
International Preliminary Examination Guidelines, C lll-4.8a. 



Re Item IV 

Lack of unity of invention 

1 . The application is not unitary (Rule 13.1 PCT) and relates to two separate (groups 
of) inventions which constitute the subject-matter of the following groups of claims: 

i) claims 1-27 and 31-38, for apparatus and methods involving the use of means for 
diffracting an excitation radiation into a pattern; and 
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ii) claims 28-30, for a sample holder having multiple sample-receiving areas and 
corresponding focussing optical elements. 

2. The two separate groups of inventions cited above are not linked so as to form a 
single general inventive concept for the reasons listed below. 

The special technical feature (in the sense of Rule 13.2 PCT) of the first group of 
inventions, as compared to the prior art as disclosed by D1 or by D2, is the use of 
means for diffracting an excitation radiation into a pattern. The problem solved by 
said first group of inventions is to provide an alternative to the solution disclosed by 
D1 for the accurate assaying of multiple samples. 

The special technical feature of the second invention, as compared to the same prior 
art, is the provision of the sample holder with optical elements for focussing the 
radiation emitted by each excited sample. The problem solved by the second 
invention is to provide a sample holder enabling an increased sensitivity of 
measurement. 

Said separate (groups of) inventions provide therefore solutions to different technical 
problems, which are not linearly linked, and the solutions to said problems do not 
have any common or corresponding special technical features. 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

i) claims 1 -27 and 36-38 

1 . Documents D1 and D2, considered as relevant prior art with respect to the subject- 
matter of claim 1 of the present application, disclose each (see in particular page 18, 
second paragraph, of D1 and column 4, line 11 - column 5, line 31, of D2): 

an apparatus for assaying samples, the apparatus comprising excitation means for 
emitting radiation of a first excitation wavelength, means for forming the excitation 
radiation into a radiation pattern, sample presentation means for presenting samples 
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to be assayed, wherein the excitation radiation pattern coincides in location with the 
sample presentation means, and detection means for detecting radiation of at least 
one emitted wavelength emitted by the samples, whereby, in use, the excitation 
radiation pattern creates emitted radiation of at least a second wavelength from the 
samples which is detected by said detection means. 

The subject-matter of claim 1 (insofar as it can be understood in view of the clarity 
objections under section VIII) differs from each of the devices disclosed in documents 
D1 and D2 in that the means for forming the excitation radiation into a radiation 
pattern are diffracting means (so that the excitation radiation pattern is a diffraction 
pattern), whereas D1 discloses the use of optical fibres and D2 the use of lenses, 

The subject-matter of claim 1 is therefore novel (Article 33(2) PCT). 

The problem to be solved by the present invention may therefore be regarded as 
providing an alternative to the apparatus of the general type disclosed in each of the 
document D1 and D2, which would enable the accurate assaying of multiple samples. 

The solution proposed in claim 1 of the present application cannot be considered as 
involving an inventive step (Article 33(3) PCT), since it is generally known to the 
person skilled in the art that optical fibres, lenses and diffracting means are 
equivalent means for creating a radiation pattern and can be interchanged with one 
another where circumstances make it desirable. 

2. In the independent claim 20 (see also the statement under paragraph 1 of section VIM 
below), a slight constructional change in the apparatus of claim 1 is defined which 
comes within the scope of the customary practice followed by persons skilled in the 
art, especially as the advantages thus achieved can readily be foreseen. Conse- 
quently, the subject-matter of claim 20, although being novel, also lacks an inventive 
step. 

3. Claims 2-19 and 21 are dependent on claims 1 and 20, respectively, and as such 
also meet the requirements of the PCT with respect to novelty. However, dependent 
claims 2-19 and 21 do not appear to contain any additional features which, in 
combination with the features of any claim to which they refer, meet the requirements 
of the PCT with respect to inventive step, the reasons being that said dependent 
claims seem to relate to mere design modifications, consequential features of the 
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basic apparatus of claims 1 and 20, respectively, or conventional features (see e.g. 
documents D1-D3), and thus do not add anything inventive to the independent 
apparatus claims 1 and 20. 

4. Each of D1 and D2 also discloses: 

a method of assaying multiple samples simultaneously, the method comprising the 
steps of: 

providing at least one source of excitation radiation of at least a first wavelength; 
splitting the excitation radiation into multiple radiation beams, the spatial pattern of 
the beams corresponding to a spatial arrangement of multiple samples; 
exciting the samples by the excitation radiation, and detecting radiation of at least a 
first emitted wavelength emitted by the samples. 

The subject-matter of claim 22 differs from the methods disclosed in documents D1 
and D2 in that the splitting of the excitation radiation into multiple radiation beams is 
performed by diffraction, whereas D1 discloses the use of optical fibres and D2 the 
use of lenses. 

The subject-matter of claim 22 is therefore novel (Article 33(2) PCT). 

The problem to be solved by the present invention may therefore be regarded as 
providing an alternative to the method of the general type disclosed in each of the 
documents D1 and D2, which would enable the accurate assaying of multiple 
samples. 

The solution proposed in claim 22 of the present application cannot be considered 
as involving an inventive step (Article 33(3) PCT), since it is generally known to the 
person skilled in the art that diffraction, the use optical fibres of and the use of lenses 
are equivalent ways of splitting a radiation beam and can be interchanged with one 
another where circumstances make it desirable. 

5. Claims 23-27 are dependent on claim 22, and as such also meet the requirements 
of the PCT with respect to novelty. However, dependent claims 23-27 do not appear 
to contain any additional features which, in combination with the features of any claim 
to which they refer, meet the requirements of the PCT with respect to inventive step, 
the reasons being that said dependent claims seem to relate to mere normal 
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modifications, consequential features of the basic method of claim 22, or 
conventional features (see e.g. documents D1, D2), and thus do not add anything 
inventive to the independent method claim 22. 

6. Document D4, considered as the closest prior art with respect to the subject-matter 
of claim 36 of the present application, discloses (see in particular page 1, line 22 - 
page 2, line 7, page 16, line 23 - page 17, line 7 and page 54, lines 3-33): 

a method of manufacturing a substrate bearing an array of bound molecules, the 

method comprising the steps of: 

providing at least one source of excitation radiation; 

exciting a substrate bearing unbound molecules with the excitation radiation, so as 
to activate a photochemical reaction between the unbound molecules and the 
substrate to bind the molecules to the substrate on those parts of the substrate 
excited by the excitation radiation; and 

removing any remaining unbound molecules from the substrate. 

The subject-matter of claim 36 differs from the method disclosed in document D4 in 
that it comprises the step of diffracting the excitation radiation into a pattern 
corresponding to a desired arrangement of bound molecules. 

The subject-matter of claim 36 is therefore novel (Article 33(2) PCT). 

The problem to be solved by the present invention may therefore be regarded as 
providing a method of the general type disclosed in document D4 which would enable 
an accurate and reliable exposure of selected portions of the substrate to the 
excitation radiation. 

The solution proposed in claim 36 of the present application cannot be considered 
as involving an inventive step (Article 33(3) PCT), since the feature of diffracting the 
excitation radiation into a pattern corresponding to a desired arrangement has 
already been employed for microlithography, see document D5, page 91 , right-hand 
column, and it would be obvious to the person skilled in the art, namely when the 
same result is to be achieved, to apply this feature with corresponding effect to a 
method according to document D4, thereby arriving at a method according to claim 
36. 
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7. Claims 37 and 38 are dependent on claim 36, and as such also meet the 

requirements of the PCT with respect to novelty. However, dependent claims 37 and 

38 do not contain any features which, in combination with the features of claim 36 to 

which they refer, meet the requirements of the PCT in respect of inventive step, the 

reasons being that their additional features are also disclosed by document D4. 

*** 

ii) claims 28-30 

8. The subject-matter of the independent claim 28 is anticipated by documents D2 and 
D6, which disclose each 

a sample holder suitable for use with apparatus for assaying samples having 
excitation means for emitting excitation radiation and detection means for detecting 
radiation emitted in use by samples, the sample holder having multiple 
sample-receiving areas and multiple optical elements arranged in locations 
corresponding to the sample-receiving areas, each of which, in use, collects and 
focuses radiation emitted by each sample for detection by said detection means. 

Hence, claim 28 appears not to be novel (Article 33(2) PCT) in view of the disclosure 
of each of the documents D2 and D6. 

9. Dependent claim 29 does not contain any features which, in combination with the 
features of claim 28 to which it refers, meet the requirements of the PCT in respect 
of novelty, the reasons being that the additional feature of claim 29 is also disclosed 
by each of the documents D2 and D6, which therefore also anticipate the subject- 
matter of said claim 29. 

10. Although the subject-matter of claim 30 is not disclosed as such in the available prior 
art, and is therefore novel (Article 33(2) PCT), dependent claim 30 does not contain 
any features which, in combination with the features of claim 28 to which it refers, 
meet the requirements of Article 33(3) PCT in respect of inventive step, the reasons 
being as follows: 

D2 also discloses a lens-based optical system (10, 8, 9) associated with the sample 
holder for splitting the excitation radiation in order to form a radiation pattern 
corresponding to the multiple sample receiving areas, and since it is generally known 
to the person skilled in the art that lenses and diffracting means are equivalent 
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means for creating a radiation pattern and can be interchanged with one another 

where circumstances make it desirable, the subject-matter of claim 30 cannot be 

considered as involving an inventive step. 

*** 

1 1 . Claims 1-30 and 36-38 appear to satisfy the criterion of industrial applicability (Article 
33(4) PCT), since the claimed (groups of) inventions can be used for assaying 
samples (e.g. for high throughput screening of biomolecules). 

Re Item VI 

Certain documents cited 

With regard to the possible entering the regional phase by applying for an European 
Patent, attention is drawn to the following. 

PCT application US99/25258 (D7) was filed on 3 November 1999, claiming the 
priority date of 24 November 1998 from the US application 60/109618, and was 
published on 2 June 2000 with the International Publication Number WO 00/31518. 
The application EP 0 947 249 (D8) was filed on 18 March 1998 and was published 
on 6 October 2000. The content of each of documents D7 and D8 as filed could 
therefore be considered as comprised in the state of the art relevant to the question 
of novelty, pursuant to Article 54(3) and (4) EPC, insofar as the same Contracting 
States are designated. 

The apparatus and method as disclosed by D7 (see in particular page 6, lines 7-12, 
page 16, line 31 - page 17, line 22, and page 20, line 24 - page 21 , line 5) appear to 
fall within the scope of the independent apparatus and method claims 1 and 22, 
respectively, of the present application. The additional features of the dependent 
claims 2-4, 17, 18 and 23 are also disclosed by document D7. 

The apparatus disclosed by D8 (see in particular column 1 , lines 5-7, column 2, lines 
33-38 and column 3, line 35 - column 4, line 9) appears to fall within the scope of the 
independent apparatus claim 28 of the present application. The additional feature of 
the dependent claim 29 is also disclosed by document D8. 

Re Item VII 
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Certain defects in the international application 

1 . The independent claims are not in the two-part form in accordance with Rule 6.3(b) 
PCT, with those features known in combination from the prior art being placed in the 
preamble (Rule 6.3(b)(i) PCT) and with the remaining features being included in the 
characterising part (Rule 6.3(b) (ii) PCT). 

2. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

3. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1, D2, D4 and D6 is not mentioned in the description, 
nor are these documents identified therein. 

Moreover, a document reflecting the prior art described on page 1 , line 7 - page 2, 
line 13, is not identified in the description (Rule 5.1(a)(ii) PCT). 

Re Item VIII 

Certain observations on the international application 

1. The various definitions of the apparatus aspect of the first group of inventions, as 
given in the independent apparatus claims 1, 20 (which actually includes all the 
features of claim 1) and 31 , are such that the claims as a whole are not clear and 
concise, contrary to the provisions of Article 6 PCT and therefore make it difficult to 
determine the matter for which protection is sought, placing an undue burden on 
others seeking to establish the extent of the protection. 

2. The embodiments of the invention described on page 10, lines 15-24, do not fall 
within the scope of the independent claims (which only refer to the detection of 
radiation emitted by the samples). This inconsistency between the claims and the 
description leads to doubt concerning the matter for which protection is sought, 
thereby rendering the claims unclear (Article 6 PCT). 

3. Claim 2 is rendered unclear (Article 6 PCT) by the reference to "said plurality of 
emitted wavelengths" , since there is no previous mention of such plurality of emitted 
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wavelengths in claim 1 on which said claim 2 is dependent. As a matter of fact, the 
plurality of emitted wavelengths mentioned in claim 2 is in contradiction with the 
possible alternative of only one emitted wavelength implied by the wording of claim 
1 : "emitted radiation of at least a second wavelength". 

Claim 21 is similarly rendered unclear by the reference to "the first and second 
emitted wavelengths", since there is no previous mention of such first and second 
emitted wavelengths in claim 18 or in any of the claims 1-17 on which said claim 21 
is dependent. 

4. The respective wording of claims 1 1 -1 3 is unclear and leaves the reader in doubt as 
to the meaning of the technical features to which it refers, thereby rendering the 
definition of the subject-matter of said claims unclear (Article 6 PCT). As a matter of 
fact, an optical element for transforming a multiple beam pattern into a parallel beam 
pattern is not generally known as a diffractive element which diffracts a beam (see 
also page 1 1 , lines 16-27 of the description). 
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Applicant's or agenfs file reference 

RSN/P10518PC 


POR FURTHER see Notification of Transmittal of International Search Report 
- ~ . . (Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/GB 00/01050 


International filing date (day/month/year) 
27/03/2000 


(Earliest) Priority Date (day/month/year) 
26/03/1999 


Applicant 

THE UNIVERSITY COURT OF THE UNIVERSITY OF GLASGOW 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 5 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 , Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. 

3. 



| | Certain claims were found unsearchable (See Box I). 
|~X~| Unity of invention is lacking (see Box II). 



4. With regard to the title, 

|~X~| the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|~X~| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 2 

[X] as suggested by the applicant. None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. | | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 . I y I As al1 required additional search fees were timely paid by the applicant, this International Search Report covers all 
' searchable claims 



2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



□ 



No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest. 




No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 

This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-27, 31-38 

Methods and apparatus involving the splitting of excitation 
light by means of a diffraction device. 

2. Claims: 28-30 

Multi-sample holder in which optical focussing means are 
associated with each sample area. 
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"P" document published prior to the international filing date but 
later than the priority dale claimed 



'T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
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"X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
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